It is suggested that these differences in prolactin levels may be responsible for the effects of season and lactation on ewe fertility.
Introduction
While there is evidence that prolactin is concerned with the establishment and maintenance of lactation in some species, including the sheep (Tucker, 1974; Kann, 1976) , and may have luteo¬ trophic and/or luteolytic effects (Denamur, Martinet & Short, 1973; Kann & Denamur, 1974 ), its precise functions in reproduction in sheep are uncertain. There is evidence that concen¬ trations of prolactin in sheep plasma are elevated during the normal period of sexual inactivity (Pelletier, 1973; Ravault, 1976; Erb, Sitarz & Malven, 1977) and during lactation (Lamming, Moseley & McNeilly, 1974) , particularly during and immediately after suckling (McNeilly, Moseley & Lamming, 1972) . There is also some evidence that high plasma prolactin concen¬ trations may depress oestrus and ovarian activity (Kann & Martinet, 1975) . However, little is known about the pattern of change in prolactin concentrations during the interval between lambing and re-mating and how this is related, if at all, to reproductive activity. Furthermore, little is known about the role of the preovulatory surges of prolactin which occur before and during oestrus (Kann, 1971; Lamming et al, 1974) and how they differ with season and lactation status. Rhind, Robinson, Chesworth & Phillippo (1980) Chesworth (1977) . The sensitivity of the assay was 0-03 ng and the intra-and inter-assay coefficients of variation with the automated technique that was used were 1-4% (n = 8) and 3-3% (n = 5) respectively. Cross-reactions with related hormones were negligible. A modification of the method of Henricks, Dickey & Hill (1971) was used for progesterone determinations. The antiserum (Y29/6) was raised in sheep to 6ß-hydroxyprogesterone-hemisuccinyl-BSA and diluted to 1 r4000 in phosphate-buffered saline-0-1% gelatin. Cross-reactions were 8-8% with 5-pregnane-3,20-dione, 11-1% with deoxycorticosterone and <0-02% with other steroids. The mean recovery rate of [3H]progesterone was 78 ± 0-7% (n = 12 for each of 4 concentrations between 0-5 and 9-5 ng/ml). The sensitivity of the assay was 0-04 ng/tube and intra-and inter-assay coefficients of variation were 12% (n = 19) and 22% (n = 42) respectively.
Statistical methods. The main effects of season and treatment were tested for significance using a 2-way classification analysis of variance. To (Kendal & Stuart, 1961 (Pelletier, 1973; Ravault, 1976) and in lactating ewes (Erb et al, 1977) but they were smaller than those recorded in the present study. (Hart, 1972) .
The reduced fertility of ewes mated in March and July, in particular those that were lactating at the time of mating, was associated with high concentrations of prolactin. At these times of year, prolactin concentrations were much higher in the lactating than in the non-lactating ewes. In contast, the higher fertility of lactating and non-lactating ewes mated in October and December was associated with low concentrations of prolactin and with only minor effects of physiological state on the hormone. Furthermore, the rapid decline in plasma prolactin concen¬ trations following weaning in June, after 50 days of lactation, was associated with an improved conception rate at mating 15 days later. All of these observations are consistent with the hypo¬ thesis that high plasma prolactin concentrations are detrimental to fertility.
The absence of any relationship between prolactin concentrations and fertility within each flock may be a function of the considerable variation in the data. This may partly be the result of stress-induced surges of prolactin in some animals at sampling (Lamming et al, 1974 ), but differences in the sensitivity of target organs of individuals and short-term changes in the patterns of prolactin release due to variation between individuals in milk production and suckling frequency may also be involved.
It has been suggested that high prolactin concentrations may depress fertility by interfering with LH release (Kann, Martinet & Schirar, 1976 , 1977 (Rhind et al, 1980) . Walton, McNeilly, McNeilly & Cunningham (1977) have suggested that prolactin may have an effect on follicular growth, but studies on ewes (Rhind, Chesworth & Robinson, 1978) , women (Seppala, Hirvonen & Ranta, 1976) and human granulosa cells cultured in vitro (McNatty, Sawers & McNeilly, 1974) indicate that high pro¬ lactin levels are often associated with reductions in progesterone production and luteal function.
In the present study, prolactin concentrations were low in December and progesterone levels in early pregnancy were high while in October and March when prolactin levels were much higher, the corresponding progesterone concentrations during early pregnancy were depressed. It is possible that when plasma prolactin concentrations are more than about 50 ng/ml, progesterone secretion is suppressed. Kann & Denamur (1974) suggested that the preovulatory prolactin surge was involved in the establishment and function of corpora lutea (i.e. high levels may be necessary at this time). Haresign, Foster, Haynes, Crighton & Lamming (1975) (Wuttke & Meites, 1971 ) and mice (Grandison & Meites, 1972) . Support for the suggestion that prolactin levels may affect luteal function and fertility in this way in sheep is provided by the higher incidence of luteal regression, before and after the normal time (14-21 days after mating), in lactating than in non-lactating ewes (Rhind et al, 
